cKENZIE and Berliner (i937) have shown that under Missouri conditions rams decline in semen production during summer months, or when exposed to high environmental temperatures during other seasons. The deleterious effects of the summer season upon semen quality and pro. duction of rams has been found by Green (I94o), Phillips et al. {I943) and upon that of dairy bulls by Erb, Andrews, and Hilton (i94~). Similar results have been obtained through scrotal insulation of rams by Phillips and McKenzie (i934).
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assigned to treatment groups completely at random. With only a few animals available for each treatment, large random between-group dit~rences were obtained. The change in response from a pretreatment to a treatment period above and beyond the corresponding change obtained in a control group is then inferred to be the consequence of treatment.
An attempt was made to train ~4 rams to mount a ewe (held in a breeding crate) and to serve an artificial vagina. Sixteen of the best-trained animals (io Shropshires, 3 Hampshires, and 3 Oxfords) were finally selected and assigned at random to four treatment groups of four rams each: A. Control (i Shropshire, ~ Hampshires,_ i Oxford), B. Ten milligrams of testosterone propionate (TP) in oil injected subcutaneously daily (3 Shropshires, i Oxford), C. One gram of thyroprotein ~ per hundred pounds of body weight given orally in capsules daily (3 Shropshires, i Oxford), D. Ten milligrams TP plus one gram thyroprotein per hundred pounds body weight daily (3 Shropshires, i Hampshire). Because of the shortage of space, it was necessary to confine all four animals of each group together rather than in individual pens. The rams were kept in dry lot and fed a ration of alfalfa hay and grain throughout the study.
The experimental interval extended from July ~8 to September ~5, I948, and was divided into three periods (Pretreatment, Transitional, and Test) each of twenty days' duration. There were five collection days at four-day intervals in each period. No treatment was given during the first period in order to characterize the level of libido and sperm production of the individual rams. The treatments listed above were applied in the second and third periods. No data were used from the second period in the analysis of results in order to avoid incompletely expressed or transitional effects of treatment.
The rams on semen collection days were led in random turn into the collecting room and allowed a maximum of three minutes to mount the ewe and serve the artificial vagina. Each ram was permitted six trials at approximately thirty.minute intervals. The following observations were recorded for each ram: reaction time (o--i8z seconds) per trial, volume of ejaculate per trial, estimated percentage of sperm showing forward motility in each ejaculate, and concentration of sperm in the pooled ejaculates of six trials (haemocytometer count). In addition weekly weights of the animals were taken. Because of the labor involved, it was impossible to test all the rams on the same day. Therefore, one half of the rams from each group were tested on the same day and the remaining animals tested two days later. 
Results and Discussion
While sixteen rams were carried on the experiment, four (one Shropshire from each group) have been excluded from all analyses except that of weight because of missing data on semen production. One ram had an attack of bloat and for a time exhibited abnormal responses. A second ram failed to serve the vagina early in the experiment and was replaced by an alternate too late for complete results from the latter individual. A third produced semen devoid of sperm, apparently due to a bilateral obstruction in the ducti deferentia near the ampullae since sperm were demonstrated in the testes and lower ducti deferentia at autopsy. The fourth ram lost considerable weight, showed marked symptoms of thyrotoxicosis, and eventually ceased to serve the vagina. Total 59 67u ** Highly significant at the i % level.
Weight
Considerable variation appeared in the weekly weights of the animals but all groups showed average losses in weight during the course of the experiment. Significant differences were not obtained between groups A (Control) and B (TP), table i. (Use was made of the analysis of variance technique illustrated in table ~; the mean square for the interaction Group X Period was tested against the error mean square, Ram within Group X Day within Period, table ~.) However, both groups receiving thyroprotein (C and D) showed highly significant weight losses when compared with the controls (table 1) . Also a small but highly significant difference was obtained between groups C and D. It would appear that TP partially counteracted the loss in weight produced by thyroprotein, although the mechanism of such an action is at present unknown. Kochakian and Murlin (i935, I936) and Kochakian (1937) have shown that testosterone increases nitrogen retention in castrated dogs, whereas Andrews, Beeson, and Harper (i949) have demonstrated that testosterone implants caused increased weight gains in wether lambs, apparently due to increased fat deposition.
Reaction Time
Reaction time can be considered a measure of libido; the greater the time, the less the libido or sex drive. The control group showed a diminishing reaction time throughout the experiment (table I). Group B showed less of a decrease although there was no significant difference between these groups. Thyroprotein alone produced a very pronounced increase in reaction time. As in body weight, TP appeared to counteract this deleterious effect of thyroprotein when administered together in group D. This point is further brought out in the highly significant difference between groups C and D.
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However, it must be borne in mind that the data for this analysis are based on only three rams, the one being excluded in group D that failed to serve following the onset of thyrotoxicosis. If TP does have some counteraction to thyroprotein, it was not apparent in this one ram.
An incidental observation in the course of the experiment showed that the reaction time within any one collection day increased in all rams at an almost uniform rate from the first trial (mean--3o seconds) to the sixth trial (mean--9o seconds).
Number of Ejaculates
One aspect of the expression of libido is the number of completed ejaculates on a given collection day. From a possible six were subtracted the number of refusals (those trials in which the ram had not ejaculated within the prescribed 18o second interval) and the number of "blank" ejaculates (those completed attempts in which no measurable amount of semen was recovered).
All groups showed an increase in the number of ejaculates during the course of the experiment. No significant differences between groups appeared except in the comparison of B and D, the latter group showing a much greater increase in this characteristic (table I) .
Total Sperm
The number of sperm ejaculated by an individual is determined by two variables, the volume of semen and the concentration of sperm cells in the semen. Moreover, volume is in part controlled by the libido of the individual insofar as the number of ejaculates is concerned.
All groups showed considerable increases in total sperm production in the progress of the experiment. However, no significant differences were obtained between these groups (table i). It may be concluded, then, that none of the treatments had an appreciable effect on the rate of sperm production. But by breaking total sperm into its two direct components, some treatment effects can be observed. A. Volume-,-All groups again showed increases, but only group D showed a significantly greater increase than that of the controls (table ~) .
In analyzing these results on a trial rather than a day basis, it has been confirmed (McKenzie and Berliner, I937) that the second ejaculate is greater in volume than the first, the volume of subsequent ejaculates declining in a rather constant manner.
B. Concentration--The control group increased moderately in concentration of sperm cells during the experiment. Groups C and D underwent very little change with treatment. On the other hand, group B demonstrated a pronounced decline in concentration (table 1) .
Sperm Motility
A drop of each ejaculate was diluted with modified Kreb's solution (Lardy and Phillips, i942 ) on a microscopic slide and examined at 45oX under a cover slip to estimate the percent of sperm showing forward motility. Only the first measurable ejaculate produced by each ram on each collection day was used in the analysis. All groups showed a decline in sperm motility as the experiment progressed, but no significant differences could be found between groups (table 1) .
General Discussion
The control rams in the course of the experiment showed a slight loss in weight, decreases in reaction time and sperm motility, and increases in number of ejaculates, total sperm, semen volume, and sperm concentration. These changes may be a result of continued training or of seasonal variation or both. The experimental period extended from the low point of the year as regards semen quality (McKenaie and Berliner, 1937) to the onset of the breeding season when one would expect to find rams approaching their maximum capacities. The improvement seen in the control group may therefore be in part a reflection of the season. An attempt was made to correlate the various characters under test with several expressions of the weather, particularly humidity and temperature, but no significant associations could be found. Mean daily temperatures in Madison for the months of July, August, and September were 73.8, 72.4, and 65".6 ~ F. respectively.
Since it was necessary to confne all the rams of each group together rather than individually, some precision in the measurement of both libido and semen characters may have been lost because of ranting behavior. Moreover, any pen differences in environment, if they did exist, are included in the group differences and cannot be removed from the treatment effects.
Results of this study are not in line with the work of Bogart and Mayer (1946) inasmuch as no beneficial results were obtained through the use of thyroprotein, while actually deleterious effects were demonstrated on libido and body weight. However, Wisconsin summer temperature is possibly lower than that found in Missouri. TP, likewise, appeared not to improve sperm production or sperm motility; sperm concentration was reduced but volume increased sufficiently that there was a consequent insignificant change in total sperm when compared with the controls. By combining TP with thyroprotein, however, the effects of the latter were partially avoided in loss of body weight. TP also may have partially prevented the loss in libido caused by thyroprotein, and the combined treatment resulted in increased volume. TP, however, failed to protect one ram from losing all libido when it developed thyrotoxicosis.
Summary
Four groups of three rams each were studied on the following treatments during the interval from July to September, 1948: A. Control, B. Ten milligrams of testosterone propionate injected subcutaneously daily, C. One gram of thyroprotein per hundred pounds body weight daily, D. Ten milligrams of testosterone propionate plus one gram of thyroprotein per hundred pounds body weight daily. The control group demonstrated a slight loss in body weight and some decrease in sperm motility during the course of the experiment. There were also increases in sexual libido, total sperm, semen volume, and sperm concentration as the study progressed. The rams treated with testosterone, when compared with the controls, showed a significantly greater decrease in sperm concentration but changes in the other characters did not differ significantly. The group receiving thyroprotein showed a significantly greater loss in body weight and increase in reaction time than the controls. Semen volume, sperm concentration and motility, and total sperm were not significantly affected. Treatment with a combination of testosterone and thyroprotein resulted in a significantly greater weight loss than in the controls, but less than in the thyroprotein group. There was also a greater increase in semen volume, but changes in sperm concentration, motility, and total sperm did not differ significantly from the controls. There was some indication that testosterone may prevent the lowering of libido caused by thyroprotein.
